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CATALYST COMBUSTION 
5-157211 (A) (43) 22.6 

Appl. No. 3-322715 (22) 6.12.1991 
MATSUSHITA ELECTRIC IND CO LTD 
MITSUYOSHI NAKAMOTCK2) 
Int. CI 5 . F23C6/04,F23D11/40,F23G7/06 



PURPOSE: To prevent discharge of unburnt gas by a method wherein, at a start- 
ing time, combustion is effected at an air excessive rate of 1 or less by means 
of a preheat burner and air is fed through a secondary air feed port so that 
the air excessive rate exceeds 1. 

CONSTITUTION: At a starting time, the air excessive rate of air-fuel premixture 
is set to 1 or less. When, with this state kept, fuel-air premixture injected from 
a preheat burner 2 is ignited by means of a primary igniter 9, a primary flame 
18 is formed. High temperature primary gas 19 generated at the primary flame 
18 is ignited by means of a secondary igniter 10, and a secondary flame 20 
is formed at the rear face of a main catalyst carrier 3. Secondary air 21 needed 
by the- secondary flame 20 is fed to a secondary combustion chamber 7 with 
the aid of a secondary blast fan 12 and the air excessive rate is set to 1 or 
more. In a state that transfer to steady combustion is effected in a way de- 
scribed above, concentration of unburnt gas is low and overheat of an auxiliary 
catalyst carrier 4 is prevented from occurring. 




(54) LOW NOx COMBUSTION METHOD FOR RADIANT TUBE BURNER AND 
RADIANT TUBE BURNER EXECUTING THE SAME COMBUSTION 
METHOD 

(11) 5-157212 (A) (43) 22.6.1993 (19) JP 

(21) Appl. No. 3-47394 (22) 21.2.1991 

(71) NIPPON FURNACE KOGYO KAISHA LTD(1) 

(72) MASAO KAWAMOTO(5) 
(51) Int. CP. F23C11/00,F23D14/12 



PURPOSE: To perform reliable production of an effect to reduce the generation 
of NOx by a method wherein the effect is produced through burner structure 
which is simple and reduced in a space. 

CONSTITUTION: Other gas than fuel not contributed to combustion is mixed 
in fuel to inject the fuei-air mixture through a fuel nozzle 4. The fuel-air mix- 
ture is fed to the whole of a region where flame is present, heat is absorbed 
without combustion, and the maximum temperature of flame is reduced. In 
order to execute the above, a nozzle 7 to inject other gas than fuel coaxially 
with the fuel nozzle 4 is arranged to the root part of the fuel nozzle 4, and 
other gas than fuel is injected directly in fuel in the same direction as that 
of fuel. 




(54) COMBUSTION DEVICE 

(11) 5-157213 (A) (43) 22.6.1993 (19) JP 

(21) Appl. No. 3-323307 (22) 6.12.1991 

(71) BABCOCK HITACHI K.K. (72) HIDENORI MAEDA(l) 
(51) Int. CI 5 . F23C11/00 

PURPOSE: To provide a combustion device which reduces the generation of 
soot, CO, NOx in exhaust gas by a method wherein the balance of combustion 
is suitably maintained according to a boiler load and a combustion condition. 

CONSTITUTION: Combustion oil burners 1 wherein a plurality of liquid fuel 
injection nozzles are formed such that projection injection directions are 
positioned facing each other on the same line and deviated from each other 
on a periphery are arranged in a multistage and a multirow to form a combus- 
tion device. In the combustion device, an exhaust gas analysing device 24 which 
is traversable in a direction crossing the direction of a gas flow at right angles 
and detects at least one of C0 2 , CO, and NOx is arranged to the outlet flue 
of the combustion device, and a means 17 to rotate a combustion oil burner 
1 is provided. Based on exhaust gas nature distribution in the flue measured 
by an exhaust gas analysing device, the injection direction of the liquid fuel 
injection nozzle is regulated. 




(19)B*a^«FJr CJ P) (12) £t 4# £t (A) (lO^StbSi^M*^ 

#1^5- 157212 

(43)£rMB ¥fig 5 *P(1993) 6)!22B 



(51)IntCl. ! HfegiJIB^ JrP9&S#^ F I &85«^©i5T 

F 2 3 C 11/00 3 1 7 7815-3K 

3 1 8 7815-3K 
F 2 3 D 14/12 A 



mum* *is# m*ma>&5(£ 7 jd 



(2i)dits#^ 


#^¥3-47394 


(71)*WA 


000229748 








B * 7 r - * *I§SfMfci££tt 


(22)ttilBB 


¥^3^(1991)2^218 




#^jiim«^msaEK# 2 ti 1 #53^ 






C71)tUSIA 


000004123 
















«»*fRfflEA«rt-Ti 1#2^ 








ill* 3iS 








W£JII»«fi&m»Ji.EJL# 2 TB 1 #53*f 
























#SJIIiW»^mSaEK,*2TB 1#53^ 














(74)ftaA 













(54) 9i>T> hf-»~^«-^©(SNOxjWtoErttaif«-n**fti-*9S>r> hf-»-^<-J- 



(57) [S*|] 

[gift] NOxWffi^m^JSHlr^^ixS j;5Jc-r 

man mm^^t&^mmw<D#**mm\z.wL 
?a*5r§i#Ttfs„ rax***-*-**** mm; 

yXA' 7 SrEBU J»fi.ilSI*KilKJ«*HsA 





(2) 



1 



7^7y h^-xsris^Lgs^-x 
*3^t, Mmmn&.fi\-v>tfx&m.A£itxmmy x/w 
&{W£-r s n t t -r 5 7 s?r > h t-*. -x^ 
imxm 2 ] rnimmn^wx x/kt^sg 

;XT>" h^a— X^— 7N7>{£NOx^;??j£ 0 10 
[flt*)£5] ^^TXhf a— XSrigi^L^a— X 
[000 1] 

[s*±<o*ijffl»»] ^tjswtt^^r^ X'<— 

[0 0 0 2] 

[t£*<7>t£flf] -««i45^r>h^-a— X-k— 30 
^-/N^-^V^ICil^^tvfcPSS 0~2 0 0 mm<7> 

-XSrAnHfc LPH^=. -X^ffi^ $ * < 

So :o«C7-^7y h^-a— X^— 7-#jgT-fi^v ; 
T >- h^-a—Xrtl^N^^SrRWSR-rs^feW+^Jfc^ 
^—7. ^ri^ri: ttr*# * v \ 

[0 0 0 3] ^-rr% El5(^-r«t 7 v 5 T XFf 

a-7"l 0 lfflfflPfflty-^yhf a-7*A-tl 0 40 
2«5/<-t^!!'^y/l 0 3 irSrig^LTjfN^ro— g|$ 
*^ffl^i:*i-7i>T>-h^a-X^-T-l 0 2t 
^•t--5S^^S*«i£H l 0 4 S:K»tfc#^^?«Bai 
IMSOfiNO X7^TV }>?■=>.— £ 

Wtssayx^i o 5t7^7v hfa-7"i oio 
tunmtst—r^w^yi o 3 t&mm-tzMffiW 1 

;^tJ:oT7^7y hfa-7*i o 1 coffip 



!|#BB5p5- 1 5 7 2 1 2 

2 

10 2HMf5 o (Si, ^fl0 7BiS77ytfc 

So 

[0 0 0 4] 

i&wmmL&? t-rz&m] u*»L**tfe, ^-x 

10 2 t7^7V hfa-7*l 0 2 0r>tfcJPiRIJtCO^I-^ 
0 4«r3£«-r3r£W:, 7^7>W 
a-X^<-XSgB^**s*8K9 i*S-hfc#»fc*lt*: 

i©7^7yhfa-7*^-tW§jx5ri:^f), 
*«©*S'fk J ?'«»t{l:tt»*u<*v\ 7^r>- 

h^-Xl 0 10DffiPfflJti#^7.f?«^gl 04^ 
tS«-T5fcfe, 7-y7yhfa-7*l 0 1 roffiBgl^fSft 

Bit 7 *JT V h f-o. — X^— Xfcteigffl T*£ ftv ^Jgas 

[0 0 0 5] #3B9ltt, fltlHciNOxK)[£^*/&S#f> 

tt-S^v^TV- h ^3. -7V< — 7^(7)^^*3 .ti^ens: 
x 7^7y h^a—X^— 7-Sr«Hti-5r iSrBWi-r 

So 

[0 0 0 6] 

7s^-A<7)M, fl5^*>S^tta**if«Z>^fiH4^ 

[0 0 0 7] ^©fiNOx^'^yhfa- 

[0 0 0 8] 

^^vhfa-T'ronip (msf 9 (7>^(r *j ft z> mmm 

LfctW©*fe-^RjefcJ:orf»Sr»cUJL, 7^T>-h 

^a.-x*»e>©»»as:*B*i-s. 

[0 0 0 9] 



3 

[0 0 10] mfc*3^«rSfflLfc*»*?^T>'h 
^wffiffiKSSilStufc— laco^— -T3, 3i, £^ 

s<-i- 3 , 3 9 tmmx^&mm nt® 

3, 303j^i(Sf#t^l 3Jiiae$ttTV>-r^— Jy<Os< 
—T3, 3fc*R»S:JB«l«ifclW&f SH*#l OS^ 

5. yi?T^ Y*?*- — •7<Z>ffii&<D/<— r3, 

fiiJ<ZV<— ^tiSi&ft 2 Srii LrT-JRS*tfc«S«fflS« 

loon] r3, 3ti, mn/^4t. ~<nm 

S$*f^6 r«W^6rt(i*3V^T^f-l-y X/k4i*g 
KMft&Ln-to 13 * ZmttT S J X/u 7 £ 2» 6 3E t£#fife $ 

[0 0 12] fi-"!-t3, 3 ^^v^iT 5(^(4 

1 1 Lxmmm&fs.m&m 9 tmmxx&f* 
frzmmm&n.* 2o©^-t3, 3®^?^$*— ^ 

2 Srfe-C«8«^^#ftC* 1 2 B|^/o 7 1 4 

mfc2&mmvftmm#xm.m&i}---*r-t^y- warn 

So 

[0013] 3 -^-t©fiN 
[0014] mjj# lit H^r# lot bfo 

s t mzmjj<D/<—r 3 ^<omw#x t Mffl^wt 
m^it$tixmmm^mmm9^hm^i iso= 



(3) M¥ 5-157212 

4 

l-ISE£*bT^S$m/X/P4 SrilLT^v'TV f-^ 
-^lrtii"IM$H5 0 MtCli»/X 
/l-4 ro5cSH5{JiiBM$HT^5 / X/u 7 *>f>^^<?5Xf 

fcSV^iB* (N.) -^T/w-^v (Ar) 4 
10 ^vMaifiSNOx-fb^MSfci-So tfilxWf, e|2<e>nox 

f-AtSrttt5ri$oTNOxtttfl^'>t5o 

L^t, igi3roNox t&n.ttx t<om^Mfyfz.^9 

t\ SE«Ctfc*i*t<*5JCttoTNOx*J#<*5«S) 

So #j;trf*B*Mf 

^10000Kca l L^.^— A 0 . 6kg A^IA 

saxs, rw^w^wxf^^^tf^^-^tt, mnt 

20 ^i-5^gJW<©±T^tt*&$*t5 0 

[0 0 15] —27, «5«fflffi»fllc|l&*9i6»?>«ll&S*tfc 
*f»<*2-T^«6#3!f^!6»6>|i|J|x*ixfct*J»fcJ: 

[0 0 16] *LT, r©^iMyX;W4^«W 

&&.fi\-v>tf*ti,x*?—j*&tiim-tzm&. %mm=c- 

30 *fr*&&jfcRXfi*(Dmm<0&U&X'lR<®.LX!k.i&<D& 

[0 0 17] ^i^«7v ! 7y h^-^-^'l ^rAPl^L 

9©ii*2 4ItE*#l 1 Sr*3J:tF^^^fC^ 
l 2^Lt#^/o!7i4(iJ;ot^Jti5„ ^rL 

So 

[0018] ft, ±a©3as«tt*»ww»ai*i5ii<z) 

So CT^tf, h^^-^- 

X/W4 - i iz-mz-miz&n 

50 -f> H4Kfl%-TJ:5{-«S»yXA'4©±afflJJJ:^B^-« 



5 

[0 0 19] 

m&xmwftzfrzm&to&xic&^xmmit-rfcx 

Jft«Sr§l*T»fNOxS:a*Wfcfi»S*5o »C, * 
[0 0 2 0] *fc, £fc. ^OfiNOx^^yh 

l^W^i-M^co^^^t^-rsyxvP^iBBL, 



(4) ^Hfl^P 5 — 1 5 7 2 1 2 

6 

* is? MZ.£<>X ? — ism&X&VBtKmWtfX' 

\^X=*-*^y%®3<*^k&X%Z> 0 Ml-, rro^— f 

10 [BEoffifiRn] 

[IE11] «8^©®NOxIIM^lt5fiNOx 

[02] Af-AiiNOxt^iM/Tt/7 7t 
[03] ^Jt NO x t ^ 0ii^Tt/7 7tfc 

[04] *sw©7^7y h^a.— r<o{&(omt& 
M*7jk-rnmmx-foz> 0 

20 [HI 5 ] «*©3ftM#^^f¥ISIWIR**S:«>9 *JT V h 

» - ?v< — 7- -r m mm. m m x & s . 
[^wtftw] 
1 ^rv-h^— ^ 

3 /«— f- 

4 X/W 

32] 




%fffl¥-5 - 1 5 7 2 1 2 



[Hi ] 




[[33] 

m% o 




x 



X 



<72)*?H# #ffl 




^BS^P 5 - 1 5 7 2 1 2 



M^^ z f-Ras.%cojH— Tl l#2-§- B 
aMMH**£tfcrt 



